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ABSTRACT 

The introduction of technological tools such as student response systems to dynamise classes 
in higher education has been increasing in recent years, although often without proper monitoring 
of their effects. This research aims to analyse the main added value of the use of the Wooclap 
platform in university education, and whether there are differences in its results depending on the 
heterogeneous characteristics of the courses and groups in which it is applied. To this end, a 
comparative analysis has been carried out in three different courses in the field of economics at 
the University of Valencia. In all three courses, questions were introduced in Wooclap during theory 
classes. Students in the three courses were given an anonymous survey at the end of the course 
to evaluate the use of this tool. The students were very satisfied with the tool, highlighting that it 
helps them to maintain their attention, identify the most important concepts, understand and 
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consolidate them. Furthermore, by means of the Chi-square test, no significant differences were 
observed in the three groups, from which it can be deduced that beyond the specific characteristics 
of the course, the profile of the students or the lecturer, this tool can be extrapolated to different 
contexts and satisfactory results can be expected. The ease of implementation, the possibility of 
obtaining immediate feedback from students and breaking the monotony of classes are other 
advantages for lecturers. The conclusions drawn highlight the potential of Wooclap to extend its 
use in higher education. 


Keywords. Student response system, Innovative education, Wooclap, comparative analysis, questionnaire 


RESUMEN 

La introducción de herramientas tecnológicas como los sistemas de respuesta en el aula para 
dinamizar las clases en la educación superior ha ido en aumento en los últimos años, aunque a 
menudo sin un correcto seguimiento de sus efectos. La presente investigación se propone analizar 
cuál es el principal valor añadido del uso de la plataforma Wooclap en la educación universitaria, 
y si existen diferencias en sus resultados en función de características heterogéneas de las 
asignaturas y grupos en los que se aplique. Para ello, se ha llevado a cabo un análisis comparativo 
en tres asignaturas diferentes del ámbito económico en la Universitat de Valéncia. En las tres 
asignaturas se introdujeron preguntas en Wooclap a lo largo de las clases de teoría. Al alumnado 
de las tres asignaturas se les pasó una encuesta anónima al finalizar el curso para que valoraran 
el uso de esta herramienta. El alumnado se muestra muy satisfecho con la herramienta, 
destacando que les ayuda a mantener la atención, a identificar los conceptos más importantes, 
entenderlos y consolidarlos. Además, mediante el test de Chi cuadrado, no se aprecian diferencias 
significativas en los tres grupos, de lo que se deduce que más allá de las características concretas 
de la asignatura, el perfil de los estudiantes o el profesor, esta herramienta es extrapolable a 
diferentes contextos cabiendo esperar resultados satisfactorios. Su fácil implementación, la 
posibilidad de obtener feedback inmediato por parte del alumnado y romper la monotonía de las 
clases son otras de las ventajas para el profesorado. Las conclusiones extraídas ponen de 
manifiesto la potencialidad de Wooclap para extender su uso en la educación superior. 


Palabras clave. Sistema de respuesta en el aula, Innovación Educativa, Wooclap, análisis 
comparativo, cuestionario 


INTRODUCTION 


The higher education scenario requires constant adaptation to the needs of students and the 
changing demands of society. In this context, marked by the need for innovation to improve the 
quality of teaching, tools such as active learning methodologies or Student Response Systems 
(SRS) have shown positive effects on students in terms of engagement and concentration in the 
classroom (Espejo Leupín, 2016; Tuttle, 2021). On the instructor side, the use of these 
methodologies increases teaching effectiveness (Kumar & Kumar, 2010). 

In the university system, the Covid-19 pandemic has been a catalyst for digital learning, leading 
to the deployment and popularisation of new learning methodologies, including online tools 
(Dhawan, 2020). Studies have shown that these tools have made it possible to tailor university 
teaching to the individual needs of students and have promoted collaborative learning (UNESCO, 
2020b). The hasty adaptation to virtual teaching and the use of innovative technologies meant that 
technological tools such as SRS had to be maintained when returning to face-to-face teaching. 
This was justified by the evidence of many positive effects on students. However, some studies 
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have also revealed that the use of these systems requires additional effort and preparation time for 
the instructor (Zdravkovska et al., 2010). 

Among the different existing SRS, the Wooclap platform has experienced an increased use in 
classrooms (Moreno-Medina et al., 2023). It has been used in different disciplines, demonstrating 
numerous benefits in terms of motivation, attention, lecturer-student interaction, collective 
discussion and student inclusion (Brace-Diko & Garrido-Cumbrera, 2022; Catalina-Garcia 8 
Garcia-Galera, 2022). However, although the literature has shown its positive effects in different 
educational settings, there is a lack of studies that comparatively analyse its implementation in 
three different courses, in three different university degrees, but in the same field of study. The 
study aims to fill this gap by comparing, for the first time in the literature, the use of the Wooclap 
platform in three courses at the University of Valencia during the academic year 2022-2023. Thus, 
this is the first study that provides evidence on the impact of SRS in different university courses of 
the same discipline and is able to answer the following research questions: (1) What is the main 
added value of the Wooclap platform in university teaching? (2) Are there differences in the 
introduction of an interactive response tool such as Wooclap in three heterogeneous courses with 
an economic profile? 

This study stands out for providing a comprehensive and novel perspective by comparing the 
use of Wooclap in different courses and on students with different characteristics. Therefore, this 
research not only provides new evidence of the positive impact of Wooclap has on teaching, but 
also establishes a replicable framework of analysis that can be extended to other academic 
disciplines. 

To this end, first, a literature review is conducted based on new methodologies at university 
level, new teaching approaches in the wake of the Covid-19 pandemic and the use of Wooclap in 
the classroom. Information on the courses and students analysed is then provided. After that, the 
methodology of the study and the questionnaire conducted are described. Thirdly, the main results 
of the analysis are presented through basic statistics and Pearson's Chi-square test, as well as 
some qualitative results through an open-ended question. Finally, the main conclusions and 
recommendations are detailed. 


LITERATURE REVIEW 


New learning methodologies in higher education 

In the realm of higher education, pedagogical approaches are constantly evolving to adapt to 
the changing needs of students and the demands of society. In this context, active learning 
methodologies have gained popularity as an effective approach to improve the quality of university 
education (Espejo Leupin, 2016), as well as Student Response Systems (Tuttle, 2021). 

Active methodologies are conceived as methods, techniques, and strategies that lecturers use 
to transform the teaching process into activities that encourage active student participation and 
lead to learning (Labrador & Andreu, 2008). Their use in university teaching has a significant impact 
on concepts such as teaching quality and academic outcomes (Palazón-Pérez de los Cobos et al., 
2011) and enables the acquisition of skills for academic and professional performance (Robledo et 
al., 2015). Regardless of the typology of active methodologies used, they all show a positive impact 
on university students. For example, the literature has studied their positive effects on problem- 
based learning (PBL), where students acquire greater personal competencies and teamwork skills 
(Rézio et al., 2022); in project-based learning (PjBL), highlighting improved motivation and 
performance (Kondo et al., 2023); in flipped classrooms, enhancing learning and problem-solving 
skills (McLaughlin et al., 2014); in Game-Based Learning in terms of improved final grades 
compared to a control group (Molina-Torres et al., 2021), or in collaborative learning, in aspects 
such as improved digital skills management (Micaletto-Belda 8 Martin-Herrera, 2023). 
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In the case of Student Response Systems (SRS), their use improves aspects such as student 
engagement, concentration and better feedback (Celik 8 Baran, 2022). These are conceived as 
“hardware/software devices that allow teachers to easily create interactive learning environments” 
(Moreno-Medina et al., 2023). The main characteristics of SRS are interactivity, real-time feedback, 
anonymity and versatility (Bruf, 2009). Although these techniques have gained popularity in recent 
years and have developed in parallel with technological advances, even in their early 
manifestations they already showed effects such as changes in classroom dynamics or improved 
student attention (Nagy-Shadman 4 Desrochers, 2008; Stowell & Nelson, 2007). By applying SRS 
in university activity, positive effects have been perceived by students in the anonymity of results, 
which has encouraged greater participation (Ingalls, 2020); an improvement in performance linked 
to rapid feedback in the evaluation during the development of lessons (Cantero-Chinchilla et al., 
2020) and, in particular, the literature shows positive effects on improving student motivation and 
participation in class (Altwijri et al., 2022; Shahba et al., 2023). 

The implementation of these methodologies in the classroom requires a reconfiguration in the 
conception of the learning process, in the organization of courses, in the development of 
educational activities, and in the assessment of students' progress. Lecturers must make an effort 
to integrate all these aspects, not limiting themselves to incorporating isolated activities (Silva 
Quiroz 8 Castillo, 2017). From this perspective, and with the aim of encouraging faculty members 
to adapt globally to the contexts demanded by active learning methodologies and SRS, universities 
are committed to funding projects dedicated to improving the quality of university teaching. In the 
case of the University of Valencia, the goal is to “Promote reflection on ICT as a tool in the service 
of innovative methodologies and contribute to digital and ecological transition” (Universitat de 
Valéncia, 2023) through educational innovation programmes, and training in active methodologies 
is organised through its Permanent Training and Educational Innovation Service (SPFIE). 


New teaching approaches after the Covid-19 pandemic 

Recent academic literature agrees that the sudden adaptation of teaching to the digital realm, 
as a result of COVID-19, forced both students and lecturers to learn about the functioning of the 
digital learning environment and online tools (Dhawan, 2020). The sudden social distancing 
distance forced a rapid adaptation and development of new teaching methods that could ensure 
the continuity of learning (Hodges et al., 2020).Faced with this disruptive fact, technology has been 
responsible for significantly changing the way we interact, communicate, study and research 
(Pescador Vargas, 2014). 

Focusing on higher education, there have been several challenges to overcome. From the point 
of view of the lecturers, the first has been the rapid adaptation to virtual teaching, through the use 
of online learning applications, but more importantly, it has been the acquisition of the necessary 
skills for it. The use of these tools has made it possible to make educational programmes more 
flexible and more accessible, regardless of geographical location (UNESCO, 2020a). Thus, 
gamification, among other tools, has become more relevant in the field of education (Pelegrin- 
Borondo et al., 2021). 

A second challenge, this time for students, has been the greater degree of responsibility 
assumed by students, both in learning and in managing their time and study goals. This greater 
autonomy, imposed by the situation, has promoted some of the soft skills needed in the 
professional world, such as self-learning and self-regulation (Hodges et al., 2020). 

Prior to the pandemic, there was already evidence that the application of technological tools 
increases the added value of education, providing both professors and students with new 
possibilities of evaluating and dynamising teaching (Molinero Barcenas & Chavez Morales, 2019). 
These have revolutionised the way in which instructors and students obtain, manage and interpret 
information, thus improving the quality of teaching (Aguilar, 2012). Following COVID-19, and with 
the need to collaborate and communicate online, collaboration between students has been 
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encouraged, through online work, discussions, forums and virtual chats. Both practices have 
fostered new value-added, collaborative learning, and have helped to diminish the sense of 
isolation that some students may have experienced during the pandemic (UNESCO, 2020b). 

Another approach has been the increased personalisation of learning. Educators and lecturers 
have adapted and provided customised resources for individual needs that they may not have been 
aware of prior to COVID-19 (Darling-Hammond et al., 2017). In this regard, mental health and 
social-emotional needs have become more prominent, including in the classroom (Darling- 
Hammond et al., 2017). Overall, these changes have led to innovation and a re-evaluation of 
traditional pedagogical practices (Pelegrin-Borondo et al., 2021). 


The use of Wooclap in classroom 

The set of changes mentioned above has led to the need to develop and implement new tools 
in the classroom. In this sense, in recent years, and even more so after the Covid-19 pandemic, 
the use of Student Response Systems (SRS) (Herrada et al., 2020) such as Kahoot, Plickers, 
Quizziz or Wooclap has increased in the classroom and has also boosted the students' 
engagement (Moreno-Medina et al., 2023). 

Wooclap is an online participation platform designed to engage audiences during presentations, 
lectures or live events. The application is used via an electronic device and provides the possibility 
to ask a variety of questions, including multiple choice, poll, matching fill-in-the-blank or 
brainstorming, among others (Grzych & Schraen-Maschke, 2019), which speakers can insert into 
their presentations and receive an interactive response from the students. Its academic use is 
widespread as it is used by more than 500,000 professors in more than 400 universities in 150 
countries (Wooclap, 2023). 

In the field of higher education, the platform has been used in different disciplines, such as 
engineering (Aldalur 4 Perez, 2023; Moreno-Medina et al., 2023); geography (Brace-Diko & 
Garrido-Cumbrera, 2022); journalism (Catalina-Garcia & Garcia-Galera, 2022), medicine (Grzych 
& Schraen-Maschke, 2019); biology (Marin et al., 2021); computer science (Rodriguez Calzada, 
2021); languages (Boostani et al., 2020) and pharmacology and immunology (Sanz et al., 2020). 
All of them have experienced positive results in the classroom after their use, confirming the 
transversality of the application. 

The literature has also studied the benefits of using Wooclap in the classroom, such as 
improving the learning process based on motivation and improved attention (Aldalur & Perez, 2023: 
Moreno-Medina et al., 2023), the interaction and communication between lecturers and students 
(Brace-Diko & Garrido-Cumbrera, 2022), the introduction of debate and collective reflection 
(Catalina-Garcia & Garcia-Galera, 2022) and the involvement of students (Rodriguez Jiménez et 
al., 2019). Furthermore, and after comparing Wooclap with other interactive response platforms, it 
has been shown that two of the strengths of the application are in the process of learning and 
understanding, as well as student participation at any time during the class (Grzych & Schraen- 
Maschke, 2019). 

The different platform assessment studies show results applied in single courses (Aldalur & 
Perez, 2023; Grzych & Schraen-Maschke, 2019; Rodriguez Calzada, 2021) in the same course in 
different degrees (Brace-Diko & Garrido-Cumbrera, 2022) or in different courses in the same 
degree (Catalina-Garcia & Garcia-Galera, 2022), but no literature has been found comparing three 
different courses in the field of economics in three different degrees. 


METHODOLOGY 


This research compares the experience of using the Wooclap platform in three courses in the 
field of Economics at the University of Valencia, with different teaching objectives and dynamics. 
Through a heterogeneous sample of three classes, the aim is to find out whether the results of 
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introducing an interactive response tool are homogeneous in university teaching, or whether there 
are differences between courses. Moreover, the implementation of this tool by three different 
researchers involves an investigator triangulation exercise in order to reduce potential biases in the 
application and observation of the results (Kimchi et al., 1991). 

In the three courses, the implementation of the Wooclap platform was carried out by 
interspersing questions of different typologies throughout the contents presented in the theory 
classes. According to previous experiences with the use of audience response tools in higher 
education, it was used exclusively for didactic purposes, with no consequences on student 
assessment (Hussain 8 Wilby, 2019; Wood & Shirazi, 2020). 


Courses’ description 

Introduction to Taxation (IT) is taught in the second year of the Bachelor's degree of Business 
Administration and Management (GADE), second semester. This course is common to the double 
degrees of Tourism and Business Administration and Management and Law and Business 
Administration and Management, but in the double degrees it is taught in the third year. The main 
objectives of the course are to train professionals in management, consultancy, and evaluation in 
companies; to familiarise students with the environment and language of taxation; to provide the 
knowledge to analyse the impact of tax regulations on business decisions; and to offer the 
necessary experience to settle income tax and use the resources of the Tax Agency. 

Introduction to Economic Policy (IEP) is taught in the Bachelor's degree in Economics (GECO) 
during the second year of the second semester. It aims to provide students with an analytical 
framework for the study of public policies affecting the economic sphere, with an emphasis on 
governance, the different levels of government, and the objectives and instruments used to achieve 
them It is important to note that the group analysed is considered High Academic Performance 
(ARA), and that 30% of the students are international. 

Finally, Economics Applied to Social Sciences (EASS) is a basic training course taught in the 
second semester of the first year of the Bachelor's Degree of Social Work. Unlike the previous two, 
it is not taught to Economics and Business students. It is an introductory course, and the only 
economics course students take throughout their degree. The course studies the basic principles 
of Western society economics. It analyses the functions and failures of the market and the State, 
studies the behaviour of private and public economic agents, and the economy as a whole. From 
these basic elements, a series of practical and conceptual tools are explored to provide an initial 
approach to current economic problems. Table 1 shows the main characteristics of the three 
courses. 


Table 1. Overview of the courses 
dis i Taxation Introduction to economic Economics applied to 
Course olicy (IEP) Social Sciences 
poner EASS 
Degree Business Administration Economics Social Work 
and Management 
d d t 
Coürse arid semester 2nd course 2nd course 1st course 
2nd semester 2nd semester 2nd semester 


Campus Ontinyent Campus, Tarongers Campus, Tarongers Campus, 
University of Valencia University of Valencia University of Valencia 
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Questionnaire design 

The methodology employed for gathering information involved conducting surveys with students 
through a common questionnaire as the primary instrument. This is a data collection tool that 
formally organises questions designed to extract the required information (Dillon et al., 1994). 
Questionnaires allow for the economical and rapid collection of data (Charlton, 2000) and are 
usually easy to administer (Rahman et al., 2010). 

The questionnaire, entitled “Survey on the use of the Wooclap platform in the course during the 
academic year 2022-2023,” is structured in a block entitled “Introduction of interactive questions in 
theory classes”; and a final open-ended question. The block consists of different questions with 
responses oriented towards to a Likert scale (Matas, 2018). The scale consists of 5 response 
options, where the rating ‘1’ represents 'Strongly disagree’ and the rating ‘5’ represents ‘Strongly 
agree’. The choice of the 5-point scale is due to its ability to provide a sufficient range of options to 
capture students’ sensitivity to the questions posed. The survey items include aspects such as the 
contribution of the interactive questions to maintain attention, to consolidate and better understand 
concepts, to identify the most important contents or to increase class attendance. Students are also 
asked about the adequacy of the number of questions, ending with an overall assessment of the 
platform, and whether they would recommend extending its use in future years and to other courses 
and lecturers. Finally, students are asked a final open-ended qualitative question to provide an 
overall assessment of the functionality of the platform. This question allows for a greater depth and 
variety of responses from respondents, enriching the research (Patton, 2014). The questionnaire 
can be found in Appendix. 

The data collection period took place in May 2022, at the end of the course. The 9 formulated 
questions were answered by a total of 97 students, with each sample having a confidence level of 
95% and a margin of error between 7%-9%. This margin of error is considered acceptable given 
the small population size (Lohr, 2021). 

Table 2 shows the main characteristics of the conducted study. 


Table 2. Survey factsheet 
Introduction to Taxation ingeduetion to Economics applied i 
Economic Policy Social Sciences 
Response date 05/10/2023 05/19/2023 05/17/2023 


No. of questions | o D 
Type of questions Likert and open-ended response a 


No. of students —5 s 
No. of responses 
collected 
Confidence and error 95% | 9% 95% | 9% 95% | 7% 
margins eee SEE — 


Profile of surveyed students 

Just as the three courses differ significantly in terms of objectives, methodology, and evaluation, 
the profile of students in each field has distinctive characteristics. Students of Applied Economics 
to Social Sciences are mainly characterised by being a feminised group (9 out of 10 are women) 
and by being students in a discipline outside of economics and business. In contrast, students in 
Introduction to Taxation stand out as a class where about 15% of students are repeating the course 
and as the only group where transfers from another Faculty or Campus have been requested. 
Finally, students in Introduction to Economic Policy differ because more than 30% come from 
international programs and because there is a high proportion of students who only study and do 
not work. Table 3 provides a more detailed overview of the different academic profiles. 
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To test whether there are significant differences in the response to different survey questions 
among the groups of different courses, the Pearson chi-square test is applied (Greenwood 8 
Nikulin, 1996). We use this test because it involves testing differences in distribution by crossing 
two categorical variables: the course (with three categories) and each of the items (ordinal variables 
with five levels). 


Table 3. Student characteristics 


: : Economics 
ae Introduction to Introduction to k : 
Characteristics/Courses u to Social 
ciences 
51.4% 55.3% 10.6% 
Gender 48.6% 44.7% 89.4% 


a => 
non-tertiary 14.2% 0% 23.5% 
education 


Access to university University MA MA 68.4% TO 5% 


studies access tests 


Transfer 


International 
Studies 
mo | am | um | na | 
Part-time work 
A E RE E E E 


mE -cycle 
tertiary 2.85% 26.3% 0% 
education 


Intermediate 22.85% 15.8% 34.1% 


Occupation 


1st enrolment 


Other studies 


RESULTS 


The main results of the survey are summarised in Table 4. As can be seen, the evaluations of 
the different items are positive. Most of the mean scores are between 4 and 5 on a scale of 1 to 5, 
both in the overall sample and for each of the three groups. General ratings and the 
recommendation to continue with this methodology and extend it to other lecturers and courses are 
particularly high, confirming the overall satisfaction of the students with this tool. 

Regarding the fifth question, ‘/ think that the number of questions has been...,’ it should be noted 
that the average is around 3 because, in this case, the central value means ‘adequate’, as opposed 
to ‘very few’ (1) and ‘very excessive’ (5) at each of the extremes. This result is therefore also 
positive. In general, around 5-7 questions were asked per 90-minute theory session. 

The lowest score across all groups and the whole sample corresponds to the effect of Wooclap 
on class attendance. However, it is also the question with the highest standard deviation, indicating 
that the responses to this question were very heterogeneous. 

In any case, among who have attended classes, the majority agree that the introduction of 
interactive questions in theory classes has helped them to maintain attention, identify the most 
important concepts, and better understand and consolidate them. 
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Table 4. Survey results on the introduction of interactive questions 


Economics 
Introduction to applied to 
Economic Introduction to Social 
Policy taxation Sciences Total 
(N = 30) (N = 28) (N = 39) (N= 97) 
Question Avg. | S.D. Avg. | S.D. Avg. | S.D. | Avg. | S.D. 
It has helped me to maintain attention 4,27 0,64 4,50 0,58 4,18 | 0,82 | 4,30 | 0,71 
in class. 
It has helped me to consolidate and 4,07 0,94 4,39 0,63 418 | 0,85 | 4,21 | 0,83 
better understand the concepts. 
It has helped me to identify the most 4,03 0,81 4,39 0,69 4,08 | 0,98 | 415 | 0,86 
important concepts of each topic. 
It has made me attend the theory 3,87 0,94 4,29 0,76 3,49 1,30 | 3,84 | 1,10 
classes more frequently. 
| think that the number of questions has 3,20 0,71 3,14 0,59 2,95 | 0,46 | 3,08 | 0,59 
been... 
Overall, | rate it positively. 4,37 0,72 461 0,57 4,56 0,60 | 4,52 | 0,63 
| would recommend continuing this in 4,30 0,79 4,79 0,42 462 | 0,71 | 457 | 0,69 
future courses of the course. 
| would recommend lecturers of other 4,13 0,90 4,86 0,36 4,41 0,99 | 4,45 | 0,87 
courses to introduce it. 


Note: All questions are answered on a scale of 1 to 5, where 1 means 'Strongly disagree' and 5 
means 'Strongly agree', except for the fifth question where 3 means 'Adequate', 1 means 
'Insufficient' and 5 means 'Excessive’. 


Although some minor differences can be observed between the groups of different courses (e.g. 
Introduction to Taxation students have higher mean scores on many questions), the Pearson chi- 
square test (Greenwood 8 Nikulin, 1996) must be applied to determine whether these differences 
are statistically significant and not just the result of random error. The null hypothesis to be tested 
in each case is that there is no relationship between the group or course affiliation and the different 
assessments of the teaching methodology. The results are summarised in Table 5. 

Since in no case is the p-value less than 0.05, the null hypothesis cannot be rejected with 95% 
confidence. This means that there are no significant differences between the three groups, so it 
cannot be stated that the group to which the students belong (and, therefore, their particular 
experience) is the determining factor in the evaluation of the teaching methodology. In other words, 
the evaluation of Wooclap is independent of the course studied, or at least, the difference is not 
statistically significant at 95%. 

Additionally, it is observed that the questions least dependent on the group (i.e., with smaller 
differences between the groups) are the overall assessment, as well as the identification and 
consolidation of concepts. 
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Table 5. Pearson's Chi-square tests contrasting the independence of responses according to the 
course taken. 


Degrees of 

Question E freedom p-value 
It has helped me to maintain attention in class. 9,152 4 0,057 
It has helped me to consolidate and better understand the 5.290 6 0,507 
concepts. d 

It has helped me to identify the most important concepts of 6.728 8 0,566 
each topic. j 

It has made me attend the theory classes more frequently. 15,064 8 0,058 
| think that the number of questions has been... 8,448 6 0,207 
Overall, | rate it positively. 2,991 4 0,559 
| would recommend continuing this in future courses of the 9.065 6 0,170 
course. , 

| would recommend lecturers of other courses to introduce 15.181 8 0,056 
it. 


In addition to the 1-5-point questions, the survey also included an optional open-ended question 
where respondents could add any comments they considered relevant. 

In this question, the students highlighted the dynamism provided by Wooclap to make the 
lessons more enjoyable and entertaining. For example, “it is a great tool for making the course 
more dynamic and learning in a different way” (S39. EASS), “I really liked it, the theory was more 
entertaining and dynamic” (S26. IT) or “the course was more dynamic, not being all theory” (S19. 
IT). Other students linked this issue of dynamism to the understanding of the concepts (e.g., “it has 
been a dynamic and fun way to learn concepts that were previously difficult to understand” -S11. 
EASS- or “Wooclap is a different dynamic that makes students deepen their knowledge and 
understand it better” -S21. EASS-), especially if the students perceive the content of the course 
as hard and dense: “I think it makes the class more alternative, even if it is a dense course with a 
lot of syllabus, the platform can help to a better understanding and give more dynamism so that the 
classes do not become too heavy” (S26. EASS), “this mechanics makes the lessons less 
conventional and heavy, as they are more enjoyable and make a course that could be a bit more 
demanding to learn, more bearable” (S38. EASS). 

Another aspect that was not directly asked about in the survey and that emerged in the open 
response is the fact that it facilitates interaction between lecturer and students, with statements 
such as “it makes much easier the exchange of ideas in class” (S21. IEP), and those who simply 
underline “the interaction with the student’ (S6. IT) or “the possibility of interacting” (S14. IT). 

Perhaps as a result of the previous two aspects, dynamism and interaction, there are several 
students who point out that Wooclap helped them to keep their attention in class. For instance, “it 
is a very good application to keep attention in class” (S5. EASS), “Wooclap makes you keep your 
attention in class” (S21. IT) or “very efficient to capture the attention of students so that the class is 
not so monotonous” (S22. IT). 

However, it should not be forgotten that the ultimate aim of the tool, beyond making the classes 
enjoyable and entertaining, is that they fulfil their function and that a series of knowledge and 
competences are successfully achieved by the students. In this sense, there are also numerous 
comments that indicate that the application has contributed satisfactorily to this objective. For 
example, “I found it very useful to use this platform to better integrate the concepts of the courses 
in an easier and more effective way (...) Thanks to this way of conducting the classes | have been 
able to understand this course better” (S38. EASS), “it is very useful to reach the knowledge and, 
especially, to see what is most important in each topic” (S5. EASS), “the idea of using Wooclap in 
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theory classes is good because it helps students to be attentive and to understand the contents of 
the course in an interactive way” (S17. IT) or simply “useful for revision” (S5. IT). 


DISCUSSION AND CONCLUSION 


This paper analyses the implication on students of the introduction of an SRS in university 
teaching, in the context of new university learning methodologies. We focus on the effects on 
classroom attention, assimilation and identification of the most relevant content, and class 
attendance. In other research, literature shows the positive effect of this type of application in 
different subject areas (Catalina-García 8 Garcia-Galera, 2022; Aldalur & Perez, 2023) and the 
positive effect in aspects such as student participation and motivation in class (Ingalls, 2020). 

The results of our study are in line with the previous literature and reveal the same positive 
results. However, no comparative study has been carried out between courses with different 
profiles in the field of economics. 


In this paper, as a novelty in the literature, we compare the responses of students in three 
different courses: Introduction to Economic Policy, from the Bachelor's degree in Economics; 
Introduction to Taxation, from the Bachelor's degree in Business Administration and Management; 
and Economics applied to Social Sciences, from the Bachelor's degree in Social Work. 


In response to the second research question, the results show, with statistical support, that there 
are no significant differences between the responses of the groups analysed. Despite the 
heterogeneity of the student profile, the students' assessment is very positive in all courses, which 
makes it advisable to continue using the application, and even to extend it to other courses and 
lecturers. We confirm the theoretical evidence that SRS tools, in which Wooclap stands out, are 
effective in maintaining attention in class and identifying, consolidating and retaining the most 
important concepts of each course. They enhance teacher-student communication and, to a lesser 
extent, encourage class attendance. Likewise, and answering the first research question, it is 
highlighted that, in addition to all its positive effects, the main added value of the platform lies in its 
heterogeneity and versatility to adapt to the contents of a wide range of academic disciplines. This 
paper provides scientific evidence in the economic field. 

In line with the many benefits of this SRS in the university environment, it is recommended that 
the use of this platform and SRS systems be extended and promoted by educational institutions. 

On the other hand, from the lecturer's perspective, Wooclap makes it possible to break the 
monotony of a theoretical lesson, enlivening explanations and redirecting the student's attention to 
the classroom, elements of change that other research has considered positive. It also provides 
instant feedback on the level of comprehension of concepts, ideas and processes, and allows the 
instructor to go back and highlight those issues that have not been properly understood. All of this 
is achieved without the need to overuse the application; between 5 and 7 questions per session 
are sufficient. 

The comparative study provides new empirical evidence and allows replication and extension 
of the application to other courses, promoting the use of Wooclap and its positive results in 
university teaching. Nevertheless, despite the novelty of the study and its satisfactory results, we 
cannot provide certainty about the effect on students’ final grades and on the attainment of 
knowledge and competencies. Future research could attempt to address this issue by including 
randomly selected control groups to obtain causal evidence. This is not the only limitation of this 
research. Although the courses have varied characteristics, they are confined to the economic field. 
In order to test whether this tool can be equally applicable to other fields, and whether there are 
significant differences, future research should extend its use to other disciplines. Finally, although 
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the potential of Wooclap from the lecturers' side has been observed by the authors' own teaching 
participation, when extending its use to more courses in future research, a focus group with the 
participating lecturers will be carried out for a better evaluation. 
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APPENDIX 


SURVEY ON THE USE OF THE WOOCLAP PLATFORM IN THE COURSE DURING THE ACADEMIC 
YEAR 2022-2023 


Please state your degree of agreement or disagreement with the following statements by clicking the 
corresponding number. The answers will be treated anonymously, will not be shared with third parties and 
will only be used for statistical, research and teaching improvement purposes. 


INTRODUCING INTERACTIVE QUESTIONS IN THEORY CLASSES 


1: The introduction of interactive questions in theory classes has helped me to maintain attention in class. 


Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree 
1 2 3 4 5 


2: The introduction of interactive questions in theory classes has helped me to consolidate and better 
understand the concepts. 


Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree 
1 2 3 4 5 


3: The introduction of interactive questions in theory classes has helped me to identify the most important 
concepts of each topic. 


Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree 
1 2 3 4 5 


4: The introduction of interactive questions in the theory classes has made me attend the theory classes 
more frequently. 


Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree 
1 2 3 4 5 


5: | think that the number of interactive questions in the theory classes has been.... 


Very few Few Adequate Excessive Very excessive 
1 2 3 4 5 
6: In general, | value positively the introduction of interactive questions in the theory classes. 
Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree 
1 2 3 4 5 


7: | would recommend continuing the introduction of interactive questions in theory classes in future 
editions of the course. 


Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree 
1 2 3 4 5 


8: | would recommend to introduce interactive questions in theory classes to other lecturers of other 
courses. 


Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree 
1 2 3 4 5 
OPEN ANSWER (OPTIONAL) 


9: Please note any other aspect related to the use of the Wooclap platform (or other interactive platforms 
for teaching) that you would like to highlight. 
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